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Abstract. An introduction to this series mainly covers the Bernice P. Bishop Museum, 

Honolulu, projects on arthropod dispersal, 1957-1970. Continuation of these studies 

from the Auckland Museum started with collecting on ships at sea since 1965 and 

ship-board trapping in the South Pacific area in 1969, 

Part | of the series records net-trapping on ships during regular return voyages 

from New Zealand through Fiji, Samoa and Tonga in the South Pacific Ocean. 

Trapping and collecting on 29 voyages between 1974 and 1979 are reported. Tables 

and maps of successful net runs and collections are included. Voyages are compared 

and preliminary insect and other arthropod results noted. 

In the late 1950s and early 1960s, the late J. Linsley Gressitt, of Entomology 

Department, Bernice P. Bishop Museum, Honolulu, began investigating wind-borne 

insects by trapping on ships and with aircraft in the Pacific Ocean and Antarctic areas. 

Subsequently, trapping was also done on ships in the Atlantic and Indian Oceans and on 

land in Antarctica, on subantarctic islands and in northern Alaska as part of trans-oceanic 

arthropod dispersal studies. 

Antarctic and subantarctic trapping so far reported continued until 1966 and in the 

Pacific and other areas until 1970. 

Results of trapping and collecting on ships in the Pacific area, 1957-1970, have been 

recorded in a numbered series of papers by Gressitt & Nakata (1958), Yoshimoto & 

Gressitt (1959, 1960, 1961), Harrell & Yoshimoto (1964), Harrell & Holzapfel (1966), 

Holzapfel & Perkins (1969), Guilmette, Holzapfel & Tsuda ( 1970) and Holzapfel, Clagg 

& Goff (1978). All these records were for the North Pacific area except for a few 

collections made on two ship passages which included Samoa (Holzapfel & Perkins 

(1969), Society Is and further south, and the Galapagos Is (Holzapfel, Clagg & Goff 

1978). Concurrent trapping for smaller organisms, which produced some arthropod 

specimens, was also done on three voyages between 1967 and 1970 (Kramer, Wartell & 

Holzapfel 1973). 

Trapping results from two other ship expeditions were also reported per the Bishop 

Museum project. During the round-the-world ‘Galathea’ Expedition, 1950-1952 

(Yoshimoto, Gressitt & Wolff 1962), successful trapping had been done throughout the 

whole cruise including catches around New Zealand and in the South and North Pacific. 

Catches were also made in the North Pacific, South Pacific and in the New Zealand area 

during the ‘Monsoon’ Expedition, 1960-1961 (Gressitt, Coatsworth & Yoshimoto 1962). 
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Two numbered papers on trapping in the Pacific-Antarctic area (Yoshimoto, Gressitt 
& Mitchell 1962, Yoshimoto & Gressitt 1963) included results from ship-board trapping 
on North and South Pacific voyages and south of New Zealand. The first of three papers 
on trapping in the Antarctic area (Gressitt, Leech & O’Brien 1960) gave results from 
ship-board trapping between New Zealand and Antarctica and around the continent to 
South America in the 1959-60 Antarctic summer season. Net trapping was also done with 
small aircraft and on the ground in the Ross Sea sector of Antarctica in the same season, A 
second paper (Gressitt, Leech, Leech, Sedlacek & Wise 1961) recorded net trapping in the 
1960-61 season on ships south of Australia, New Zealand and South America and on land 
in the Ross Sea and Antarctic Peninsula sectors. 

During the course of a separate project by Madison E. Pryor, of University of 
Tennessee, U.S.A., trapping for air-borne arthropods on land in the Ross Sea sector of 
Antarctica had also been done in the 1959-60 season (Pryor 1962), 

Further trapping on ships and on land in Antarctica between the 1959-60 and 1961-62 
seasons was noted by Gressitt, Leech & Wise (1963). 

Dispersal studies for the Bishop Museum project were extended to the Atlantic area 
in 1962 by ship-board trapping on a United States Antarctic survey ship (Holzapfel, Tsuda 
& Harrell 1970) and on British Antarctic Survey ships from 1962 to 1965 (Clagg 1966). 

A third paper on trapping in Antarctica (Holzapfel, Tsuda & Harrell 1970) contained 
results of ship-board trapping on many voyages south of New Zealand and South America 
from 1963 to 1966 and also on Atlantic, South Pacific and Indian Ocean voyages from 
1962 to 1965. 

Net trapping on land in relation to trans-oceanic dispersal was also carried out on two 
subantarctic islands, Campbell I, 1961-62 (Gressitt 1964b) and South Georgia, 1962-64 
(Gressitt 1970). 

Further dispersal studies by net trapping were made north of the Arctic Circle in 
northern Alaska in the Arctic summers of 1966 and 1969 (Gressitt & Yoshimoto 1974). 

A high speed trap developed for use on large aircraft was first used in the 1960-61 
Antarctic season (Gressitt, Sedlacek, Wise & Yoshimoto 1961) on flights between 
Antarctica and the east coast of the United States, via New Zealand and Honolulu, and 
subsequently over the North Pacific Ocean. Results of flights, including North 
America/Antarctica and also North Pacific flights, from 1960 to 1963, were reported by 
Holzapfel & Gressitt (1965), Final results covering use of this trap over the North Pacific 
Ocean and the United States from 1966 to 1969 were given by Holzapfel (1978). 
Concurrent trapping for smaller organisms was also done with this trap in 1968-69 
(Kramer & Holzapfel 1973), 

An overall discussion on Bishop Museum trans-oceanic dispersal studies in the 
1957-1966 period was published by Holzapfel & Harrell (1968). 

The dispersal studies and results have supplied more data towards the understanding 
of trans-oceanic arthropod movement and distribution. J.L. Gressitt assessed the 
information in many biogeographical discussion papers (Gressitt 1961, Gressitt & 
Yoshimoto 1963, Gressitt 1964, 1965a, 1965b, 1967, 1970, 1974). 
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Identifications of some of the arthropod specimens trapped and collected during the 
Bishop Museum dispersal studies have been recorded and discussed separately (Thornton 
1964, Yoshimoto & Gressitt 1964, Thornton & Harrell 1965, Yoshimoto & Gressitt 1965, 
Scudder 1968, Forster 1971, Zimmerman 1975). In a summary to the Insects of Campbell 
Island Monograph, Gressitt (1964b) listed identified species of insects taken in net traps 
on Campbell I, but only a few of these are recorded as such in the taxonomic papers in the 
Monograph. 

From 1965, when the present author took up his current position in the Auckland 
Museum, his interest in insect dispersal was continued with the assistance of a keen 
bird-watcher, J.A.F. Jenkins, who was then a deck officer on ships sailing from New 
Zealand ports. Jenkins collected insects for the Auckland Museum at various overseas 
ports on western routes to Australia and India and in the Pacific Islands while also, by 
request, watching for, collecting and recording insects at sea. 

In 1969, net trapping was done for the author during the Royal Society of New 
Zealand Cook Bicentenary Expedition in the South Pacific, 1969, and the results of 
trapping and collecting on HMS Endeavour were recorded (Wise 1971). 

However, all the collecting on ships at sea had been sporadic, using ships on various 
routes at various times just as and when they became available and when passage for 
collectors could be obtained, Consequently, in 1974, when Jenkins (now Captain) offered 
to start net trapping as often as possible on regular shipping runs in the South Pacific he 
presented an opportunity for comparable sampling over a longer period. Further, the route 
to and from the Pacific Islands was northerly and southerly, as well as being amongst 
some of the island groups, giving an opportunity to test the effect of easterly tradewinds in 
the tropics against the general west-east drift. 

Information presented here is the result of trapping and collecting on ships at sea 
during 29 voyages in the period 1974-1979, 

SOUTH PACIFIC OCEAN, 1974-1979 

METHODS 

Union Shipping Company voyages are numbered for each vessel and these voyage 
numbers are used here. Captains are in command of vessels for several voyages at a time 
then are replaced for several, hence the intermittent voyage numbers which appear in the 
records. Captain Jenkins flew nets on most of his voyages and consecutive sample num- 
bers were used through each group of voyages. The voyages were made on regular 
triangular courses, as indicated in Fig. 1, beginning and ending at Auckland, New Zea- 
land, and proceeding through Fiji, Samoa and Tonga. 

The voyages reported on here are listed in Table 1, together with numbers of net 
runs, net samples, net runs with specimens, collected specimens and some percentages. It 
is seen that a large number of net runs were made and large numbers of samples taken 
(92.87% in all). Of these a little less than half contained arthropod specimens (43.51% of 
net runs, 46.85% of net samples). 
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Fig. 1. Routes of ships on Pacific Islands voyages. 
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The nets used were similar to those used previously (Yoshimoto & Gressitt 1960, 
Wise 1971), being fine fabric cones on steel rings 75 cm in diameter; usually flown four or 

more at a time. Sample numbers were given when samples were taken from nets but 
collected specimens were sometimes numbered and sometimes not. 

In the Museum all samples have been sorted under a microscope and those containing 
arthropod material stored in alcohol, except for the occasional large insect, such as a 
moth, which was pinned. Printed labels indicating ship, voyage and sample have been 
added together with other relevant data. 

The data presented here in tables (Tables 2-30) and maps (Figs. 2-25) only include 
information concerning successful net runs (that is, when the samples taken were found to 
contain arthropod material) and hand collected specimens. Data presentation in tables is in 
much the same format as in all previous papers. However, it is considered worthwhile to 
include here maps for all the voyages in the present series to show the extent of successful 
net runs and collections, and the recurring mid-oceanic catches. The maps will also enable 
comparison of catch runs voyage by voyage and month by month and, in due course, of 
occurrences of various families or species of Arthropods. 

As identification of all insect and other arthropod material is still in progress, the 
specimen records are given here only in general terms. It is intended to present informa- 
tion on species and possible sources of specimens in later parts of this series. 

RESULTS 

In the first year of the series, 1974, samples were taken during net trapping on five 
voyages of the Union South Pacific (USP 19, 20, 28,31, 32 [part], Tables 2-6, Figs. 2-6). 
Many successful net runs were made, mostly near New Zealand and amongst the Pacific 
Islands. 

There were five Union South Pacific voyages when samples were taken in 1975 (USP 
32 [part] 35, 36, 39, 40, Tables 6-10, Figs. 6-10), but USP 32 samples were negative. 
Most successful net runs were amongst the Pacific Islands but there were also some 
mid-oceanic catches. 

No net trapping was done in 1976 and 1977. 

Trapping was resumed on the ship Marama in 1978, when samples were taken on 
nine voyages (M 1,4,5, 6, 10, 11, 12, 13, 24 [part], Tables 11-18, 21, Figs. 11-16, 18). 

Successful net runs were again mostly amongst the Pacific Islands but several were 
mid-oceanic and some near New Zealand. 

Finally, in 1979, there were ten successful voyages for samples on the Marama (M 
24 [part], 25, 30, 31, 32, 37, 38, 42, 43, 46, Tables 21-30, Figs. 18-25). Most of the 
successful net runs were mid-oceanic and amongst the Pacific Islands. 
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Monthly comparisons 

Over the whole period, samples with specimens were taken in each month except 
November, indicating wind dispersal during the mid-year southern winter, as well as in 
the summer. 

For comparison, the voyages are here listed for the months in which they were made. 

January M 1 (Table 11, Fig. 11), M 24 [part] (Table 21, Fig. 18), M 25 (Table 22, 
Fig. 19), 

February USP 35 [part] (Table 7, Fig. 7). 
March USP 35 [part] (Table 7, Fig. 7), USP 36 (Table 8, Fig. 8), M 4 (Table 12, 

Fig. 12), M 5 (Table 13, Fig. 12), M 6 [part] (Table 14, Fig. 13). 
April M 6 [part] (Table 14, Fig. 13), M 30 (Table 23, Fig. 20), M 31 [part] 

(Table 24, Fig. 21). 
May USP 19 (Table 2, Fig. 2), USP 20 (Table 3, Fig. 3), USP 39 (Table 9, Fig. 9), 

USP 40 (Table 10, Fig. 10), M 31 [part] (Table 24, Fig. 21), M 32 (Table 25, 
Fig. 21). 

June M 10 (Table 15, Fig. 14), M 11 (Table 16, Fig. 15). 
July M 12 (Table 17, Fig. 16), M 13 (Table 18, Fig 16), M 37 (Table 26, Fig. 

22). 
August M 15 (Table 19, Fig. 17), M 38 (Table 27, Fig. 23). 
September M 17 (Table 20, Fig. 17), M 42 [part] (Table 28, Fig. 24). 
October USP 28 (Table 4, Fig. 4), M 42 [part] (Table 28, Fig. 24), M 43 (Table 29, 

Fig. 24). 
November Nil. 

December USP 31 (Table 5, Fig. 5), USP 32 (Table 6, Fig. 6), M 24 [part] (Table 21, 
Fig. 18), M 46 (Table 30, Fig. 25). 

ARTHROPOD DISPERSAL 

The samples with specimens and the hand collections are recorded below in several 
categories. These categories have been arbitrarily chosen to give some indication of the 
importance of the arthropod specimens in regard to trans-oceanic dispersal. 

Net trapped mid-ocean 

The whole net run was 45 n.ml. or more from land. 

USP 19:1. USP 20:B,D. USP 28:2,17,20. USP 31:1,2,5,7,25. USP 32: 
27, 28,30. USP 35:8A. USP 36:18. USP 39: 1,17. USP 40: 19, 21, 23, 29, 
31. M1:1,2,3,4,8. M6: 15, 16,17, 18,25. M13:44. M 24:1,3,5, 15. 
M 25: 19, 31,34,35. M 30:1,2,3,4,5,6,9. M31:13,14,15,24. M37:1,3,8. 
M 38: 12, 13, 14, 16, 25,26. M 42: 1,4,5,7,21,22. M 43:25. M 46: 16. 

Net trapped at sealoff shore (Pacific Islands) 

One end of the net run was within 45 n.ml. of the shore of one or more of the islands, 
or the whole run was amongst Pacific Islands. 
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Dee 39; 2;5,0) 7,0. Gor 26-6; 74:10; TIA AIG USP 21-8,18, BATE. 
OE Lae: ID, SO, By ST ose ey 4, ASP 35°.5,-ByeF Ss USP 367, 19.020; 
ODP 3925, 9,10, 14;,42,432 USP 40.25.28: “M15 6,7,.10,12> Mart, 3,4 
6229324; 29,31. Mi G,10,M, ATT 18,19; 21, 22, 25, 24,25. M12: 38, 
39,40. M 13:48. M 24:6,8,10,12. M 25: 24, 25, 26, 27, 28,29,30. M 30: 
tyes OSE ZO 23. Bt S226, 27. Me 3Te 3. Abe 10,422 483 19; 20. 
M 46: 9, 14. 

Net trapped at seal/off shore (New Zealand) 

One end of the net run was within 45 n.ml. of the New Zealand coast and off shore 

islands. 

Var 28°23,. Sr s2726.-. Mus. ADI Maat. M2 18,36. 

Net trapped in harbour (Pacific Islands) 

On a few occasions nets were flown within a harbour and emptied before leaving. 

USP SI19. GSP 32°42,.43. -M 1: 73. 

Collected mid-ocean 

Winged specimens, some taken alive, collected 45 n.ml. or more from land. 

USP Ans)-6,. USP 390 SA; 

Collected at sea/off shore (Pacific Islands) 

Winged specimens taken within 45 n.ml. of the shore. 

USP 31:9, 15. USP 32:40. M 4:3. M6: 1 collection. M 15: 1 collection. 

M 17: 1 collection 

Collected in harbour (Pacific Islands) 

Winged specimens taken aboard ship in harbour. 

USP 20: 1 collection. USP 31: 15. USP 40: 1 collection. M 1: 2 collections. 

M 6: 1 collection. M 38: 1 collection. M 46: 1 collection. 

Collected in harbour or after harbour visit (Pacific Islands) 

Wingless specimens or others which appeared to be cargo associated. 

USP 19: 3,4, 1 collection. USP 28:7A. USP 31: 12,23. USP 32:29. USP 39:6. 



I
N
S
E
C
T
 
D
I
S
P
E
R
S
A
L
 

231 

‘Aly 
I 

d
s
e
m
 

[| 

SE] 

ST 
Sopeutoy 

IIZ 

OST 

AOSo8LT 

S
O
E
D
E
 

MiSPo8LI 

S,WolZ 

Ol 

S
X
 

P
L
A
T
E
 

0007 

d 

«SYJOUL 

7 Cpe 

esuoL 

ejoye 

nyNN 

pL 

AOE 

dsem 

| G6] 

H
y
 

‘naepey 

800 

SPI 

AWETOLLI 

S
7
7
7
 

A
B
E
9
L
T
 

S,L009% 

60 

| pL 

A'CZ 

0007 

a 

f(‘qu'u) 

(S34) 

(sy) 

“Id 

pur] 

3salvou 

oesinoy 

=
 

paadS-—s 

‘3 
0
T
 

‘eT 

suo] 

‘eT 

‘PA 

m
i
p
 

e
q
 

ouwiy 

‘ON 

spodoiyiy 

=. 
sue 

ysIp 

*xoiddy 

[2889 

A surpuq 

Zur}IeIS 

p
u
l
 

L
W
)
 

gjduies 

(pL6l aung-AR ‘suIyuar “yW"f) OZ ON 2BBAOA oUfiang YInog uoIUA *¢ aIGeL 

puey Aq poroo]]oo 4 UY] sso] pm “WYAZSg"] = ‘JUU | — ION ‘api yeonneN — “[wru | O¢-z salqu fe ee ee Sa Es Be ee a ee 
[LAvOM | Spe esUu0] 607/F2A SPL MST O9LI S91oZZ = BOE.NYNN 02 dSH PLA‘PI O008I g 
slopids | Spm sul Bjoye NNN PL'A‘YI 

Sally OI Spm esUoO]L IRA/SOZ OPT MAEToSLT S)€S00Z MMJOPOELT S,IOoLT 2/81 AS  PL'A‘EL OZ L 
9[129q | SY]OU! ¢ 

SOlJ 8 Spm BOUIeS S0C/ IEA OPT MIPoCLI S,7Sohl Mi9PoILI SSF OEI tl qs PLA TI 0061 9 
wed jasul | 

jploosd | 
af190q | 

SollJ ¢ 
sdsem 9 Spm BOUleS “IBA O'ST eidy ose Oe £0 “IBA bLA II OOSI g 

SA 
<opodnued | — PSUO], ‘NO,OJeNIN $L0 OPT MSEoPLI S:87ZoST MOD0LLI $,90091 60 MNN- tL A’‘OI  O£S0 v 

<SIMIEO | Spe ily ASEo8L1 S.Plo81 bLA’8 OODET € 
dsem j (BANS BIA) 

Sof}ooq € Spe ly “IBA TRA = ASEo8L1 S.Plo8l AvESoLLI S,L0061 60 ds pL A'S O0ET (4 
AIS | cel Wg ‘naepey 600 Sl = APEoLLI SOToIZ A8So9LI S,7HobZ Sl dS vLA'L 0007 I 

4("yur'u) (S14) (sy) “Id 
pur] Isareou oesinoy  paads ‘SUuOT a ‘SUuOT ‘ey ‘PA amy ayeq oui ‘ON 

spodolyuy  aoueysip ‘xoiddy [9SSo A sulpuq BUTLIEIS pulMm LW) ajdues 

Se ee eee 
(PLO APN ‘SUIYUEL “4°W'f) 61 ON 28RAOA IfiaDq YInog uolM/ *Z 3I19e] 



AIS I 
sued 
10asul 

dsem 
| 

$a]199q 
7 

AlJ 

| 

sdsem 

7 

syed JOasul 
sled 3nq 

dsem | 

Aly | 
pioosd | 

splyde p 
sdsem 9] 

Sony O€ 
YIOUW | 

Soll} @ 

9[199q | 
4SdSBM ¢ 

S91} 9 
%S9]199qQ g 

AIS I 
g8nq | 

Al I 

spodoiy1y 

232 
WISE 

Spe pueleoZ MON 
67ZI S] Depewliay 

Sp esuo] ‘ely 

Spm esuoL 

Spm esuol 

Spm POWs 

Spm vous 

Spm Pours 

Spm evoules 
Spe ily 

Spe ily 
Spe ly 

p8l ZN ‘edep YON 

("yur'u) 
pur] Isolvou 

aoueisip “xoiddy 

607 

"I@A 

607 

607 

10 

$0 

SO0C/ TBA 

"IBA 

SLO 

$L0 

870 
600 

92SinoD 

[2SS3A 

0°01 
“IBA 

O'rl 

O'rI 

0'rI 

SEI 

S€l 
‘IBA 

eed 
S
l
 

O
r
 

gel 

(S14) 
poods 

AZZoSLI SO7oSE 
FL67o8LI S,EPo0E 
MIEoLLI SOE oF7 
M,0POI9LT S,9S 077 
M.6£oPL1 S,90061 
M,900PLI SLZoL1 

MuLIoCLI S,P0obI 

(eidy eta) 

M
S
P
o
I
L
I
 

S,8Pofl 
NM 
OSoOLI 
Si 
LCot 
I
 

MiITo8L1 

S/LT091 
BANS 

APlo8L1 S878 

AVTo9LI $,90 067 

‘Su0T 
‘eT 

sulpug 

A
P
I
o
9
L
I
 

S,6SofE 

A
P
I
 

o
6
L
1
 

S
,
P
E
0
6
7
 

M,0POILT 

S,9S 

077 

MifToSLI 
S,00017 

M
9
0
 

0FLI 
Si 
LZoLI 

M.LIo@L1 
S,P0ot1 

M.LPoILI 

S,Photl 

N.7HoOLI 

S,TTofl 

N
V
T
o
E
£
L
I
 

S
,
L
O
o
S
]
 

A
f
E
o
6
L
1
 

S,9ToLI 

A
S
E
o
L
L
I
 

S,0So17 
A
P
P
o
S
L
l
 

S,6loct 
*3U07] 
e
T
 

BUTIIEIS 

$0 XN 

SO AXxS 

60 q 

60 SING! 

14 ds 

0¢ as 

60 4S 

rl) eA 

$0 q 

SI ANd 

El q 

SI MN 

(sty) Id 
‘PA my 

PUI 

(PL61 
1990190 
‘suTyUeL 
“A'W'f) 
87 
“ON 
a8BAKOA 
I
i
i
 

YINOg 
uoIUA 
*y 
21GB 

pL xX'Sz 0090 

bL'X'tZ O0IZ 

bLX'?Z = OESO 

bLX'IZ 0007 

bl x07 ~ OES0 

pL'X'6l 0077 

pL x'6l O€S0 

plX'6l O€10 

pL Xx LI O€sl 

bpL'X'91 0090 

bl x9l 

pL X'bl 0017 

pL X71 0017 

eq owiy 
LW'D 

£7 
07 

LI 
91 

ia 
tl 

Cl 

I 

‘ON 
a
i
d
e
s
 



I
N
S
E
C
T
 
D
I
S
P
E
R
S
A
L
 

23
3 

Sv
 

BU
IM

AO
R]

 

[|
 

Z
N
 

‘S
T 

SI
YS

IU
Y 

10
0d

 

LI
? 

OP
I 

A
E
E
O
S
L
I
 

Si
LT
OS
E 

A
T
I
o
L
L
I
 

S,
9S

oc
E 

60
 

A
N
 

vl
 

ii
Ix

’s
t 

00
61
 

SC
 

x3
IM

IB
O 

| (0
81
89
) 

A
S
p
o
8
L
I
 

S,
LE

o0
E 

pL
 

Ix
'P

l 

€C
 

su
ed
 

ja
su
l 

S
p
m
 

e
s
u
o
l
 

BJ
OT
e 

NY
AN
N 

pL
 

I
X
 

TI
 

Y
O
N
 

61
 

su
ed
 

99
su

l 

S
p
m
 

e
s
u
o
L
 

S0
7 

O'
EL

 

M
i
Z
Z
o
b
L
I
 

S,
OT
O8
T 

M
E
O
0
E
L
I
 

S,
EP

oS
T 

el
 

q
S
a
 

pl
 
i
x
 

O
l
 

00
6!
 

81
 

sy
ed
 

Al
} 

7 S
p
m
 

ev
Oo

ul
es

 

S0
7 

OP
I 

N
M
 

EO
0E
LT
 

Si
EP
oO
ST
 

M
I
T
 

o7
LI
 

S,
70
0F
1 

av
) 

‘
e
A
 

pL
 

x
'
 

Ol
 

00
90

 

LI
 

«4
JO
W 

| S
p
m
 

kO
ul
es
 

NM
 

ST
oT
LI
 

S)
SS
 

of
] 

pL
 

Il
x’
6 

9I
 

«Y
OU

 

| Ch
m 

vo
Uu
le
s 

os
e 

os
e 

pL
 

II
X’

8 

cI
 

S
d
 

Saj Z  esuol “no,ojenin SLO O'EL NM BOELI SiPO0ST MuPToSLI S,LEoST 60 ds pL IIX'8 0090 a 

glopids | Spm ily M.6£0VLI S,6ZoS1 pL IIX'L Cl 

i3nq | Spe ily SLO OTL NM OTo8LI S:S709T AISo6LI S/SToLI I d pL IIxX'L 0090 Ol 

4911994 | Spm ily AETo8LI S081 pLIIx’s 0007 6 

SOS C Spm ily S£0 O'rl AETOBLI SOEo8l AOEoLLI S,LIol? OT ds bLx’s 0007 8 

Soll} € 871 ily ‘naepey O10 CEL FAOEoLLI S.LlolZ A LOoLLI S,TPofZ €l S pLlx’s 00L0 L 

eAJtouing | 87 Hy “naepey DEToLLI S,0S 077 pL IX’? 9 

SOT} 7 7LZ iy “naepey 600 CEL A LOoLLI S,IPofl ASEo9LI Si87097 a ds pLx'r 0007 ¢ 

AJ | OLT SJ SepeUoy A8To9LI S,0ToLT pLlx'r O00r0 € 

Al} 1 007 ZN ‘ade@D YUON 600 O'EL A TTo9LT S/S0067 AsPPoSLI SSSol€ a MS pL X't 0007 i. 

sau} OZ  L8 ZN ‘HeIg adep 600 O'EL APPoSLI SiSSol€ AOToSLI S,70oht 1 MS pl IIx'€  O0L0 I 

4(‘yu'u) (S14) (sty) “IG 
pur] jsoreou oesinoy ~—s paadss ‘3u07T "eT ‘3u07] eT ‘TPA ani eq owiy ‘ON 

spodoiy1y aoueisip *xolddy [ASSdA suIpuq SUTIIVIS pul, LW) ajdures 

a 

(pL6] Jaquisoag ‘suIyuar “A’W"f) TE ‘ON eBeA0A oIfianq YINOg uoIUA *¢ >IGeL 



23
4 

WI
SE
 

Aly | cpm esuol 607/E17 OPT M€D0LLI S:EEoET MAOEOSLI SOToI@ WeA pl ix te 0080 bv 

youl | Cpe esuoL eyore NNN pl lx 0€ ty 
dsem | Spm edu] Boye NYNN pl Ilx'0€ (7 

«YOU | Crm esUuoL M.LOoSLI S,£1007@ pl ITX' 87 Or 

Al} I Spm PSuoL 902 OPT AMJOSoELI SPloLl M8So7LI S,IZoSt EI AN pL ITX'8Z 0080 6€ 
piyde | 
Sols 7 Spm ROWS SLO OFT M.6PoOLT S,LZohl MiC00ELI S,100S $0 ‘Tea pl ilx'9t 0090 8E 

Sd od 
pryde | = eso], ‘nNo,oJenIN vL0 O'EL MZOoELT S:TO0ST MiSSoSLI S,6P0S 0) ‘eA pL IxX'st 006! Lt 

Sd 
sng] eBBUuo] ‘Nooyenin SLO OET MSSoSLI S6VoST MOTo8LI S.S7o9I 7 ‘WA pl IIx'$t 0090 9€ 

1uUe | 

AlJ | Cpe ily $L0/6S$0 OEL MAOTo8LI SiSTo9T H,0006L1 S,7SoLI 60 aS vl ilx'v? O€6l Se 

spiyde 7 
sdsem 7 

Sony Spe ily 870 SEL A9To8LT SiSTo8l ACSoLLI S$, £106] 60 ASS pl irx'ce Oct? 43 

Aly | LLZ 8] YepeUlls S} 800 SEL ABEo9LT SiEToLT As8009LT S/SP067 81 HSH pl irx'tc 0020 3 

slopids | (08189) A8009L1 S,S¥o672 pl IX 02 67 

SUIMaIL] | 891 ZN ‘edeD YON 600 SET A8009LT S/SPo6% ASESLI SiELoce El MSS blIlx'0c £61 87 

yow | 891 ZN ‘ded YON ASEoSLl SEC pL IIx'0@ 0020 L? 

SSUIMOOR] 7 = Cp PUL[RIZ MIN 600 SEL ASEoSLE SEETE APOoSLI SiEToSE ET MSS PL ITx'0c ~=00L0 97 

}(‘yw'u) (S14) (sy) “ld 
pur] Jsolvou oesinoj =: paodG— ss “BUTT ‘eT "‘Su0T "yeyT ‘PA amMIy eq oul ‘ON 

spodoiyyy  soueisip “xoiddy [OSS3A sulIpuq BUITIEIS pulMm LW) qjduies 

“(SL6I Arenuef-p/6] Jequiacag ‘suIyUeL “A"W"f) ZE ON 28BAOA flan YInog uoIU/) *9 >14RL 



I
N
S
E
C
T
 
D
I
S
P
E
R
S
A
L
 

2
3
5
 

I 

wed 3nq | Spe ily $L0/J8A SEL MSTo8LT SSZo9T A9Eo8LT SiHlo8l el d SLUITLI = 0002 07 

wed 3nq | 
s3nq Z 

9y190q | 

Sol} @ Spe ily ‘TA OP] APZo8LI SOlo8l APPoLlLl SS%o0T 60 AN SLIMN9T 0£90 61 

pryde | SL ily ‘naepey LOO Ov] ApoLlLl S,S%o0Z ASToLLI SLEofe $0 AN SLIPS! 0007 8] 

ae ee MN ee eee eee eee 

4(yur'u) (S14) (sy) “4 
pur] jsoreou oesinod — peas ‘SUOT ‘eq ‘3U07T ‘yeYT . ‘PA andy aqeq ouiy ‘ON 

spodolyuy sdueysip ‘xoiddy [OSS suIpuq SUIIIEIS pul LW'D ajdwies 

I 

‘(SL6I YOUR ‘SUIyUeL “AW'L) 9E “ON RAO JIfloD_ YINOS uoIU) *8 e9RL 4 

ee ee 

Al} 
s3nq 7 OL esuoL 617 OPT METoELI SOEoLT MsLToILI SLT oS $0 dN SLUI'b 00L0 v8 

ued piyde | Spe PvOUlRksS L90 SET MASToTLIT S:TSofT MiPSoSLI S:87oST $0 HN SLIT8t = O00E? 8 

wed Aly | Cy 
esuo] ‘No,Ojenin L90 SEL MPSoSLI S8ZoST M9008L1 SPT 091 60 ANN = SLII82 0090 L 

Ay I Cpe ly L90 SET M9008LT SPlo9l APlo6LI S,9EoLI el MN SLIVLe 0007 9 

éAU | 
pryde | 
sdsem Z Cpe ly L70/600 Or! AZOo8LI Si7So8l AIPoLLT Siplol@ 60 ds SLIT97. $190 g 

4(-[w"u) (S14) (sy) “Id 
pur] jsoleou oesinoy «peedg ~=—s “3 U0 T "yeT ‘SU0T ‘yeY ‘PA MIL eq wil ‘ON 

spodoiyyy =: doureysip *xoiddy [2889 A suIpugq BUTIIEIS pul, LW) ajdwies 

Ie 

(S161 YorR-AreN1gay ‘sULyUaS “A'W'f) SE “ON BAA difiaD_ YINog uoIUA *L GPL 



yiow | 

: AY I 8L S] Yepeulloy 607 OPI AST6LI S:$T067 M8So6LT S:LIo8Z 7 “IBA SL’'A’8t 0010 It 
SBM | 

nat c 7g PsUO] *BIY 607 OPT MOTo8LI S,0ToST Mi800LLI S,9Eof7 ~=—-60 MN SLALZ 0080 6 
sdsem 7 

Sol} € Spm esuol ‘IBA 00/0°r1 bjoye nynn M,OToSLI S,61 007 SI Sx4 SLIA’ST 0007 8C 
wed .O9sul | 

8nq | 
dsem | 

Sol} 7 Spm BOUS $07 OPT MiEPoCLI S,000ST M0To7LI S/H ot] SI HSA SLA ¢T 00S0 $7? 
«sem | Spm voules eidy CL’ AEZ 

Aly I COT iia LOO SET ALToLLI S0EoTZ A6So9L1 S,IMFoSTZ OE/SI | SLA’8I 0007 €C 
AI} 1 €€7 ZN ‘dea YON 600 OO'PT = APTILT SiS008T ATSoSLI S8Tol€ 60 AN SLALI 0061 IZ 

prude | 6 ZN ‘Nog edep 600 OO'PT AYEoSLI S:8ToTE AOTOSLI SSSofE 60 MN SLA LI 0000 61 

("qw'u) (1) (sy) I 
pur] 1soreou 9osInoy ~— paads ‘3u07T] ‘ye ‘SU0T ‘WET ‘PA MIL eq aul ‘ON 

spodoiyiuy  soueisip ‘xoiddy [2SS9,A, sulpuq BUTIIEIS pul LW) ajdures 

(SLOT ABN ‘SUDyUaL “A'W'f) OF ‘ON a8RA0A find YyInOg uoIU) “OT 1921 

pryde | LOT S] 99peuoy 607 OVI AEOo8LT SYToIE D6ho6LI S,0E8T $0 MSS SL AE 0007 LI 

#1UP | CL esuO] ‘ely 607 OVE MA 706LT SSPo9T MiLSo9LI S,7ZoET = ZO ‘IBA SLA TI OO0IT VSI 

3nq | 
9p190q | 

Sdsem p Crm esuoL “IeA/PLI = 00/1 ejove nanny M.ZIoSLI S,0S00T = $0 ‘IBA SLAIIT 000 | 
dsem | Spm esuoL PLI/T0C OST MZToSLT S,0S00% MOSobLI S,7£061 $0 “IBA SLAIT 0€00 al 

Aly I Cpe esuoL 107 OST MA OSoPLI S:7Eo61 M6ZoELI S,OEO9I 70 “IBA SLA‘OI 0061 I] 
wed Japids | 

AIS I Crm esuoL S07 OST M6ToELT S,0E09T MOSo@LI S,ZToST $0 “IBA SL’A‘OT 0080 Ol 
ydwau 3nq | 

Aly I Spm POURS $0 OST MOSo®LI S,ZloST Mi8To@LI S,P0oFl 60 ANN SLA6 O0ET 6 

#YSBOIYIOS | Spm ify BANS SLAY 9 
dsem | Cre ily 670/900 OVI A€To8LT S:7Eo8T A67%oLLI S:LO0tZ =O. ‘IBA SLAP O€IZ g 

uedDeISNID | 
e BAIR] Al | 

Es AJ TI  €$ ZN “Herg adep 600 Sel AOEoSLI SOPOEE APIoSLI SLhovt El dNd SLAC 0090 I 

Ne) 
a 4(qw'u) (st) (sty) “Id 

pur] 1soleou oesinoy «= paodS = “3 UT | “SUu07T ‘yeyY ‘PA MIL eq oui ‘ON 
spodoiyywy soueisip ‘xoiddy [9889 sulpuq BUT1IEIS pul LW) ajdwes 

‘(SLOT ABW ‘suTyuar “A°V'L) 6€ "ON 28RAOA IftIg YINOg UOIU|) “6 292 



I
N
S
E
C
T
 
D
I
S
P
E
R
S
A
L
 

2
3
7
 

‘ueY] dO « 

ued 3nq | Spm purjeaz Man 807 OLT APvoSLl Si8ToSE AZoLLI S,6So07E el d 8L TE 0080 81 
«Sdsem ¢ Spm esuo] ejoyve nynNn 8L1'07 

3nq | 
s]ue 7 

sdsem 9] 
Soll} ST Spm esuo] eyoye NyNN 8] ds 8L: 10% 0070 a 

pryde | Spm esuoL 891 SLI NM PILoSLI S.6F007 M9fobLI S,71061 a qd 8L:16I O£80 cl 
Soll} @ Spm vOWes $07 OST = MAOEoELT S,6709T MSTo7LI S,SZotl 60 d SL 181 O€8I Ol 
«83NQ Z Spm POURS eidy BLT LI 

Al} | OS BSUO] ‘no,oyenIN 990 O9T MuEZoSLT S:LZ09T MOTOLLI SIT oLI SI dsd 8L: 191 0010 8 
Sate Spe ily 990 O'9T MAOToLLI S,IToLT MsS008LI S,8EoLI a HSA BSL: ST = O€st L 

nq | 
dsem | Spe ily OPE OLT ALToLLI S,€To8l ASEoLLI S,07007 $0 S BSL TEI O€10 . 

687 | Jo1UNH 
Jopids | LLZ Wy “naepey 800 OLI A EOoLLI S,LEo€T ALHoILI S,0ZS7 0 S 8L: 1°71  00L0 v 

ple | JowunH 
Aly | O€E ST SepeluUtay 800 OLT ALHoILT STST ALT9LI SiE00L7T $0 S 8L: TCI 0010 t 
pica OSZ ZN ‘adeD YON 800 OLI A LTILT S:€00L7 Ai8PoSLI S,Wol€ $0/70 S/JWA 8LTIl O€6l (4 

1yde 

"pt : “IRA 
ssuImaoR] ¢  OET ZN ‘Haig adep 800 S9T A8PoSLl S:7Ool€ ASZoSLI SETofE 70/60 /MS 8L TTI 00S0 I 

4(jw'u) (S13) (sy) Id 
pur] Isaivou oesinoj = paads ‘3u0T eT *3U07] eT ‘PA MIL eq duly ‘ON 

spodolyliy adueysip ‘xoiddy [2SS9,A, sulpuq SUTLIEIS pul, LW) ajdures 

‘(S261 Alenuer ‘suryuer “4°W'f) | ‘ON d8BAOA DDD *[] 21GB] 



23
8 

WI
SE
 

9f192q | Spm esuo] 807 OST MLSoLLI S,OloST MOZ9LI S:lZotT «60 ALS SLATE 0072 I€ 

Al} | Spm eouolL p07 OST MALSo€LI SiS008T M8TZotLI S,8S091 ral TBA 8L ATC OFEO 62 
x YOBOIYIOS | 

#9]190q | Spe vOUlRs osed ose SL'TIT OE 

Al} 1 g9 BsUO] *nO,OJenIN 890 OST M8SoSLI S,0PO9T MAOToLLI S.PloLI S0 AXS gL riror ocd SC 

S9[}92q 7 Spe ily L90/£80 ‘IEA MOToLLI S:ploLI M.6Po6LT S:7lo8l 60/ST FXS 82 TI162 0012 f4 

dsem | Cpe tly £80/?60 SST = =M6Po6L1 S708 A9To8LT S,7T 081 SI AXS = 82 11162 ~=—-0060 £ 

#9]199q | Spm ily prt /800 O9l AEEoLLI S:Plo6l ABToLLI SOToIe  8i qSH BL II Le )=— O00 

led 1998ul! | PCE S] SOpeUlJoy 600 LST = A,TEo9LT SiP7o9T AMTOILT SiLO0Le = SI ASA BL IIT'9t ~=—- 0000 81 

syed 199sul 987 ZN ‘ede YON 600 LSE = =F,9To9LT S,LOoLZ ABPoSLI Slot El qSa BL UT Sc (OI LI 

AY 1 SIZ ZN ‘adeD YON 600 O91 ASPoSLI S8ToOE AMESLI SMolE El MS  8ZL IISc 0060 91 

Alf 1 8ST ZN ‘edeD yon 800 O9T APESLE SIEoIE A9ZSLI SPotE 60 MS 8L'IIP'$z  00F0 Sl 

$(‘yw'u) (S14) (sy) Id 
pur] jso1vou oosinoy = pasdS ‘“sUuO0T ‘eT ‘SU0T ‘eT ‘PA amy aq ouly "ON 

spodoiyuy aoueisip *xoiddy [aSSaA sulpuq BUTLIEIS pul, LW) ajdues 

‘(S261 [Mdy-youey, ‘suryuar “{°V"f) 9 “ON AdRAOA DUDIDP “pT QPL 

ne EE ya ttttttttSa ee 

you! | 

Sa} 7 = Sp PueleaZ MON 800 SLI AVLToSLI SiESofE AEOoSLI Si8ZoSE 60 ass 8c rt! 060 Ol 

Se eS SS Se eee 

4(qur'u) (S14) (sty) “Id 
pur] isoleou oasinoy «© paadg-—S “3 U0T "eT ‘Su0T ‘yey ‘PA my aed outy ‘ON 

spodoiyuy doueisip “xoiddy [2883 sulpuyq SUILIEIS pulA\ LW) ajdwes 

nO 

‘(SL6I YOR ‘suryuar “A V"f) $ “ON edeAOA DUDIDW *E] A19RL 

I 
Se 

Soll} £ Cpe esuol LO SLI = MblobLI S,0So8T M8EoELI S/6£oLI cO | SLITS = 0010 14 

«3nq | Cre esUuoL M8EotLI S,6£oL1 SLIT br 0007 t 

1uUe | 
AY I Spe PBOWeRS 617 OLI NM SEoELI S6EoLT MiPCoCLI SST ofl $0 | SLT’ 0007 t 

syed Ajj Spm esol 790 O'ST MA ODoELI S8TOST MiZEobLI S,80091 $0 ALA 8LTIt =O00£0 I 

ee nn ne LEE EEEENEEI ESSE 

$("qu'u) (S14) (s1y) “ld 
pur] 1saleou o3sinoy = paads “Su0T "eT “Bu0T “sry ‘PPA ami aqeq dally "ON 

spodoiyyy  - soueisip ‘xoiddy [2889 A sulpugq SUIIEIS pul LW) ajdures 

on  —————— —— 

(S261 YOUR ‘SUIyUaL “A"V"f) p "ON aBeAOA DDD ‘71 >19PL 



I
N
S
E
C
T
 
D
I
S
P
E
R
S
A
L
 
2
3
9
 

rp 

syed joasut 

Aly I Spm eOules $07 SOT MM PEoTLI S,IEoPI M8SoILI S.EPoEl $0 dN 8L'TIA’8 00€0 OF 
Soy € Spm eBoUles “IBA 00/LI eidy NM AIZoILI STS of $0 TA BL IIA’L = 017 6f 

9]199q | Spm BOUlesS Ile OLT = MIZoILI SASofl MPhoOLI S,PZotl $0 ds 8LIIA'L = STSO 8E 
a 

4(‘}u'u) (S14) (sty) “I 
pur] jsaleou o9SIn0D = paads ‘SUT "yeTJ ‘3U07T a | ‘PA MIL eq oui ‘ON 

spodoiywy sourisip ‘xoiddy [2889 A, sulpuq SUNIeIS pul LW) ajdwes 
a ee ee ee ee ee i ad ree eee 

“(SL61 Anp-oung ‘suryuar “y°W'f) Z1 ‘ON 28eKOA DUDA *L1 >19RL 
-———_————_—_—_ oe 

=" 

syed yosul Spm PsuoL 102 O'9T MuSToSLI S707 M6hobLI S.6Z061 SI MN B8L'IA‘SZ 00E0 SZ 
syed yoasut Spm esUuol 10 O9T Mib6PobLI S,6Zo61 MOEoPLI S,7Po8l $0 qd 8LIA'¥ O0EZ 7 
sued yoasul Cpe eso] 107 O9T MOEobLI S:7Po8T M.600ELI S/8SoSI 70 WA BL IA 0007 7 

Sally ¢ cpm esuoL LOT O9T M6DoELT Si8SoST MIEo7LI S,ZEorl —60 ANH 8LIA'’7 O€80 CZ 
que | 
Aly I Spm POURS S07 O9T MiTEo@LI Si7Eohl MsITo@LI S,OSofl 60 JN 8ZIA’’Z 00€0 IZ 

syed joasut Spe ily €80 SOT = MiCSo6LT S.ETo81 A67o8L1 SElo8I = SI HN 82 TAIZ IS€0 61 
piyde | Spe ily £10 O9T ACOoLLI S8To8l AESo9LI S.6E06I SI | 8LTA6I 0060 81 

4(‘}w'u) (S14) (sty) “4 pur] Iso1vou o98IN0OD = pobadg_—s “Bl ‘eT ‘suo ‘eT ‘JPA andy. eq uiyp ‘ON 
spodoly1iy  —- s0ueIsIp ‘xoiddy [9889 A sulpuq BUILIEIS PULA, LW) 3jdwes 

ee ee ee ee A 
“(8Z61 Sune ‘sulyuer “y°W'f) I] ‘ON a8eXoA Duan “OT AIQeL 

ee 
eg ee 

syed jasul 

Sally 9 Spm esuoL pOT OST MLSo€LT S800LT MPSoZLI S,S00S1 $0 qs 8LTA‘0I = 0001 IT 
sued jOasul 

Sary TZ Spm POUWeS 807 O'9T MiPSo@LI SiS00ST MiZToZLI S/ESof€1 $0 qs 8LTA'OI 0010 Ol 
syed joesut Spe ily Ch0/T10 OLI ACToLLI S.Plo8l AEZoLLI S,8S007 SI ds 8LIA'T 0017 3 
eee 

(-[w'u) (14) (sty) “Id pur] Isdleou 98nd = paads ‘Su07T ye] ‘SUu0T yey ‘PA oamiyp eq duly ‘ON 
spodoiyy  - doueisip ‘xoiddy [aSsa A, sulpuq SUTLIEIS PUuIA\ LW) ajdures 

-_—_—— FF EEE 

“(8261 2UNf “sULyUoL “4AV"f) OL ‘ON a8eAOA DUD. *S{ 219RL 



2
4
0
 
WISE 

Sdsem 7 Spm puryeaz MON 8072 OLT HOToSLT S0PoSE AO09LT S:fPorE SO MN 6L'TOI 0080 LI 
dsem | pl ZN ‘Nog edep 80 OLI ALEILT S8Hott ATEoLLT SiZoCE =O HN 6L: 101 0000 SI 

vc-tl 
Ea Spm BsUO] LOC/PIZ OLI M6Pot LI S:PHo6l Mi8So7LT SitloLT /S0 MS IRA 6L19 O0IT cl 

J I 
dsem | Spe BOUeS 817 OLI AM SPoILI SiSSoST M,OSoOLI S,0E oF! $0 AeA 6L19 00t0 Ol 
pisosd | cre 

AJ]  BBUO], ‘No,oyenIN L90 O'LT = MuCOoSLT S,TO0ST MiESo9LT S,0S0S1 $0 ‘TBA 6L Tr O0E0 8 
ued snq | Spe ily 000 OLIT AOToLLI $,90061 A,600LL1 S, L707 $0 MSM 8L'IIX'I€ 0017 9 
syed joasul = 77 Hy ‘naepey 600 OLI A60oLL1T SL0o77 AOSo9LI S,8Poh7 SI MSS 8LITX'I€ 0060 g 

6le€ | JowuNH 
syed jesul $6¢ S] YepPULoy 800 OLI AETILT S9SoST AOO9LT SiSlo6% OE S  8LIIX0€ OO0IZ € 
Wed Wasul | gel ZN ‘Neg adeD 800 OLI ALPoSLI S6S00E A67oSLI SPOofe 81 HSS 8L x 0e 000 I 

£(‘{wu) (S14) (sty) Iq 
pur] Isaleou oesinoy paads ‘SuOT "yey “SUuOT "yey ‘PA MIL aeq duly ‘ON 

spodoiyliy a aourisip ‘xoiddy ]2SSo A sulpugq SUTLIEIS pulm LW) ajduies 

(6161 Arenues-g76] Jaquiacag ‘sulyues “4°V"f) PZ ‘ON 2BBAOA DUDID| “17 >19RL 

<3Nq | Spm esol 907 O'LI N.TloPLI S,70081 el dss 8L’xIS7 

(wu) (S14) (sty) “Id 
pur] jsaivau oesinoy —paads ‘3u0T "yeqY ‘Su0T ye] ‘PA amy ayeq duly ‘ON 

spodolyiy  aoueisip xoiddy [2SS3 A suIpuy SUTLIEIS puny LW) ajdures 

"(Q/6[ Joquiaidas ‘suryuar “4° W'f OJ) LI ‘ON adehoA uD “OZ IQR] 

Asem 
| Spm 
Pool 
P90 
C91 
MOPoELI 
SOSoST 
81 
AS 
BL 
IIA‘@Z 

£("]u'u) 

(S14) 

(sy) 

“ld 

pur] 

Isaivou 

oosinoy 

=
 

paadS— 

ss 
‘
B
U
T
 

‘yeyY] 

‘
S
U
T
 

‘yey 

‘PA 

m
i
p
 

a1eq 

ouly 

‘ON 

s
p
o
d
o
l
y
y
 

 soueisip 

“xolddy 

[2SSoA 

suIpuq 

SUTIIEIS 

PULA 

L
W
)
 

ajdues 

(8L61 
IsNSnW 
‘suTyUsL 
“yW'f 
JOJ) 
S| 
“ON 
A3BAOA 
DUDIW| 
“GT 
2IGRL 

syed 3nq Cpe 4 €S0 O91 MISo8LI SiSSoLl DZho6LT SiLTo8l €1 ANN BL TIA‘6l 007 8h 
ploosd | SE ZN “Nelg adep 600 OLI ALPoSLI S:ETOCE ALTOSLI S/SOokE 8] MS 8LTIA’ST 0080 bY 

f(‘yw'u) (S14) (s1}) “did 
pur] jsoleou oesinoy paeds ‘3Uu0T ‘eT ‘3Uu0T "eT ‘A mip eq duly ‘ON 

spodoiyly souesip ‘xoiddy [OSSdA suIpuq SUTIILIS pul, LW) ajdures 

(8L61 Aine ‘suryuor “4°V"f) €1 “ON AeAOA DUDIDP “BT GPL 



ee ee ee eee
 Ee Ee 

+ sdsem 7 = Spm puelesZ MeN 607 O'LI AOPoSLI SESE AELILT SSOoPE 60 ds 6L 1% O20 9€ 

? Ayjzauing | 

< spiyde 7 
ry sdsem¢  [€] ZN ‘Noig odeD 607 OLI AsELILT SSOovE AIMEoLLI S,0To7E $0 JA 6L 17 0020 St 

= Aly | PCI S] YOpeUloyy 807 OLI AIEoLLI S7o%E A6Po6LI SiSHo8T $0 “IBA 6L TZ 0061 ve 

a iA} 1 —- 8B BSUOL, “TYRJEL 817 O'LI = M6Eo7LI Si8So9T MsZSoILI S,6PoST | ds 6L: 107 0080 I€ 

B AL I Spe POUlesS 817? OLI = MZSoILI S6FoST MZSoOLT S,/EfoFl el S 6L 107 O00€0 Of 

mM syed j9asul 

3 {ued ylow | 

- yiow | 
{Sap100q Z 

Sally 9 Spe evOoules “IRA 00/L1 eidy M.ZEoCLI S,6S of] $0 “TA 6L' 181 0€60 67 

wed dsem | 

pryde | 
syed [IAdoM 
wed 97190q | 

9]199q | Spm PvOules $90 OLI MZEoTLI S6Sofl MITofLT S,Zlobl $0 “TBA 6L 18 O€sd 87 

wed jOasul | 
sired jue Crh 

syed apiaaq «= PSU, ‘NO,OJeNIN $90 OLI = MTTo€LE S/ZToPE MsSOoSLI $,600S1 $0 “IBA 6L 181 O€70 L? 

Sd 
AJ |  BBUOL, “NO,OJeNIN L90 OLI = MSOoSLI S,600ST M9008LT S,LIo91 60 “TBA 6LTLI 0007 ee 

wed 10asul | Spe ly L90/090 OLE M9D08LI SLIo91 A,IPo6LT S8ToLl 60/72 N 6LTLI 0060 S? 

sued jasul 
syed Ayj 
Japids | 

wed 3nq | 

pryde | 
1Ue | 

sdsem ¢ Spe ily 090 OLI A9PoGLT S:8loLl A87o8LI SET O81 60 MN 6L TL 0010 vC 

dsem | 307 ZN ‘9d8D YON —.800 O'LI APSoSLl SIZE AZhPoSLI SOvol€ SO ALA LT ET 0000 61 

ploosd | Spm purleaZ MON 800 OLE D7PoSLI SOPol€ AsLOoSLI S:S00S€ JeA 6L 17 Ot6l 81 

I 

f(‘qwru) (S14) (sty) “I 
pur] Iso1vouU oosinog ~=—- pao ‘3U07T oa ‘3u0T ‘yeyY ‘PA MIL aqeq suwiy ‘ON 

spodoiyuy  sdueisip “xoiddy [2SSoA : suIpuyq SUTIIEIS pul LW) ajduies 

O_o 

(6L61 Arenuer ‘sulyuas “4°V"f) SZ “ON a3RKh0A DUDA “ZZ AIGLL 



242 
WISE 

= ig Spe iff 490/090 SOL MEEo8LT S,LTO9T M.6Po6L1 S,P0oLI 60 Ass 6L’'A'OL 0060 LZ 

prydae | 

ay190q | 
Al} | Spe ily 090/00 OLI M6Po6LI S,POoLT A8Po8LI S,90081 $0 ass 6L' AOI O00F0 97 

f(ywu) (s14) (s1y) “4 
pur] 1so1e9U oesinoy =6 paads .  ‘3u07] ‘eT ‘SUOT ‘WeqT] ‘PA omni eq sly "ON 

spodolyuy  aoueisip *xoiddy [asso suIpuq SUTIEIS pul LW) ajdures 

“(6L61 API ‘SUTyUaL “4° WL) ZTE “ON adBAOA DUDIDP “SZ AIR] 

Al} | OZ] S] S9peUllay 807 SOL MiTEo6LT SiSPoLT MiSPo8LI S,0TO9T = 8I/PT S 6L'A'l 0070 PT 

Wow! | Spm POUWeS “IE A/LIO SOL MSPoILI SOPoET MiESoELI S/LToP1 $0 ‘WA 6LAT9C  OEST €Z 

pryde | Cre ily 790/9¢0 SOL MOEO6LI S,PSo9l F,9006L1 SiEPoLT = 7/S1 qs 6LATST S60 OC 

wed dsem | LEE ST SSPBULIOY 900 SOL FA SOo9LT SPT09T Ai6SoSLI Si8loLT 60 ds 6L ATCC O0I0 Sl 
wed dsem [ goz ZN ‘adeD yUON 900 COL FA6SoSLI S8olLT AiTEoSLI S,6Fo0E 60 ASH = 6L ATIC OOIT al 

sued yoasul OLT ZN ‘eded YON 900 SOL FACEoSLI S6P00E ATZoSLI S.8To?E 60 ASH =6L'ATI7@) =—(0060 | 

}(juru) (S14) (sly) “Iq 
pur] iso1v9U o2sinoy paads ‘SuOT "eY ‘3Uu07 ‘eT ‘A MIL aeq awiy "ON 

spodoiyuy sourysip “xoiddy [aSsaA sulpuq SUTLIEIS pul LW) ajdues 

'(6L61 ABIA-[dy ‘suryuar “4y'y'f) 1€ “ON advAO,A Dns “PZ 29RL 

dsea | Spm esuo] 607/817 OLE M,OToPLI S/SSo8l MPToCLI Si L791 0) ASH = 6LATPI 0007 OT 

6g BSUO] 

sued 199sul ‘ndeindoyentn SIZ O'LT MuPZo@LI S:L7091 MTPoILI SipEoSl EI ASS 6L'AI'tl 0060 6 

AIS J Spm BvOweRs SIT OLI M2PolLI SiPEoST MLPOOLI S,LToFI 60 AXHS 6L’Al'¢l 0080 8 

sued Ajj Spe ily 010 OLE ABOoLLI S,:7008T ASSo9LT Si1So61 = 81 ASS 6L'AI'6 OS£0 L 
Al | LL ity ‘naepey 900 OLI ASSo9LT S,TSo6l A SEo9LT S,0So77 Cl dss 6L’AT8 OOIZ 9 

$Sz | JoqunY 
wed Alf] = 97 Hy ‘naepey LOO OLT ASEILI SOSolZ ASTo9LI SiShohZ SI qs 6LAI'8  OTOI ¢ 

Al} | SL¢ | JowUnH LOO OLI A STo9LI S:SPotl Ai6SoSLI S,67097 I ds 6L°AI8 O1t0 7 

AY | SOE S] YAPBULIOY LOO OLI Ai6SoSLI S,6% 097 ABEoSLI SIF 067 60 4d 6L ATL SP6l £ 
dsem | 

Sau} € €7Z ZN ‘edeD YON 900 OLI FAB8EoSLI S,9F06C A LTOSLI SPZolE | Sx 6L;ATL O£60 C 

AT Obl ZN ‘adep yUON 900 OLI A LToSLI S:PZolE AGloSLI SiP0oft el ANA 6L;AITL S¥t0 I 

}(‘juru) (sty) (s1y) “Iq 
pur] jso1eou 99sinoy) = paads ‘Su0T ‘yey “Su07T yey] ‘PA any, aqyeq duly ‘ON 

spodoiyuy aoueisip *xoiddy [asso suipuq BUILIEIS PUA, LW) ajdwes 

"(6L61 [Udy ‘suryuer “4°VW'f) OF "ON 98PAOA DUIDIDP “EZ 3[GRL 



I
N
S
E
C
T
 
D
I
S
P
E
R
S
A
L
 

24
3 

yduidu proosd | = ZZ]: SJ. SapeuLay 807 OLT MPZo6LI SIEoLZ MSEo8LI SiLT09Z 81 MN OLTIA PI 0010 97 
Al | 66 esUOL “RIV 807 OLT = M6£o8LT S:LT09Z MIDLLI S.Mhoft ET MN O6LTIIAEL 0007 S? 

«ALS I Spm esuoL Bjo[e.NyNN 6L'IIIA'ZI 
yduiAu pioosd | LOE | JoqUN 

A | CSE S] SOpeuloy 900 OLI AOTo9LT S,9PoST AsED9LT S909 0 axS 6L THAT $100 91 

sydwu ptoosd 7 

Alf | S€7 ZN ‘Oded YON 900 OLI AihoSLI SiS$$o67 Ai7EoSLI SOTol€ 60 MS 6LTIIA’F 0060 val 

Say Z pli ZN ‘ded YON 900 OLI ATEoSLI SOLolE ASZoSLI SiLTocet tl MSS 6LIIIA’Y O00 el 

AZT €@1 ZN ‘Neg edeD 900 OLI ASToSLI S:LlotE ABloSLI S,LIoft 60 MS 6L THA 000 al 

4(quru) (s14) (iy) “41d 
pur] Isolvou 9esinod ~=—- paads “3Uu07T "eT “3u07T ‘yey ‘PA ami aeqg dui ‘ON 

spodolyly dsoueisip “xoiddy [2SS3A, sulIpuq BUTLIEIS puIAy LW) ajdwies 

(6L61 IsNBNYy ‘suLyuaS “JV'f) BE “ON BdeAOA DUDID- *LZ GEL 

sued 199sul IZ] S] S9peutoy 807 OLI MOE6LI SiSPolLZ MIPo8LI Si87097 EL NXHN OL TATE 0010 8 

ed 19asul | Spm esuol OI? OLI MA OE9LT S.EPoTT MsEPoSLI S8ZolZ = 60 ANA 6LTIA‘0E 0050 g 

ydwidu pioosd | CIE S] Depeultoy LOO OLI ASPoSLI S,7Eo87 APPoSLI SiSTo6e 60 Sxd 6L'TA'IC $60 t 

sdiy) | gZ1 ZN ‘edeD YON 900 SLI AOToSLI SiETolE ASToSLI S007 $0 dS 6L TA TZ 0200 I 

}(-quru) (s14) (14) “11d 
pur] Isoreou o3sinoy «© paadg:-—Ss “SUT yey] ‘SuOT ‘1eT ‘PA MIL eq awiy ‘ON 

spodoiywy = aoueysip ‘xoiddy [2SS9A sulpuq BUIIIIS pul LW) aides 

ee —————————————————————————— 

"(6L61 IsNBnYy-A[nE ‘suTyUar “A'W'f) LE “ON B8eAOA DUDID- *97 IIGRL 



244 
WISE 

TT Eee 

syed yoasur = gz fly ‘naepey 

Aly | $S¢ | JoyUNH LOO O9T AO9LT S:IZ%oEZ AiS79LI SiSZobZ 60 MS 6L X17 0001 ST? 
i 

£(‘quru) (S14) (sty) “ld pur] isoleou oeSINOD =«pesaddg = *3u07 ‘yeT ‘SUu0T ‘weyT] ‘PA MIL eq ouiy ‘ON 
spodoiyiiy =. 20ueIsSIP *xoiddy [9889 A sulpuq SUIIIEIS pul LW) afdues 
a 

(6L6I 1940190 ‘suIyUaL “AV"f) Ep ‘ON a8eKOA Dun *6Z 219RL 

I 
ee 

AIS | SET S] Sepeluay 807 SOT = =MZTo6LT S,IToLZ M9ZO8LI SiLS0SZ 60 HNN 6L°X°6 0010 x6 
Aly I 69 BoUO] ‘eIy 8072 SOT = M9ZoBLT S,LSoSZ M,ISo9LI SOZEZ $0 HN 6L°X°8 0007 IZ sued joasul 

dsem | Spm esuol 081/L07 S91 = MZToSLI S,0S007 MIEoPLI SEP 061 60 NXd 6LX°L 00r0 07 
syed Ioasul Crm eso] LOT SOT = MJIEOPLI S:E€P061 MZ obLI S,LEo8I 60 NXd 6LX°9 O€EZ 61 

dsem | Spm esuo] 817 SOT = MiZToPLI S:LEo8T MLZ07LI STE 091 $0 NX 6LX°9 0061 81 
tae Cre ily L90 SOT =MuTEo9LT SiSEoST M6Po8LI S,PEo9I 1) dq 6L Xe 0061 al 

pry | 
dsem | Spm ily 090/060 O91 AOSo6LI SSToLl ApZo8L1 S781 60 Nxd 6L XE OEP Ol wed 399sul | 

wed Aj | 

Soll ¢ SOT ily ‘naepey L00 OLT A IPo9LT S8T00Z ALIo9LI S.€%ohZ $0 qSH 6L°XT0€ Srl L 
AJ | €LZ J JoWUN 900 SOT = WETILT SOloS% AsS009LI S,S%9Z = 0 HXxHdS 6L°XT0E 0010 g 
Al} | ODE ST S9pBUoy 900 SOT = AsSOo9LT S)S%097 AiMoSLI SOl067 8I AXS =6L°XIT'67 = 0017 v proosd | 

Sa} € 7p ZN ‘oded yuON 900 SOT ASToSLI SSol€ AS6lToSLI S/S00fE 60 dS = 6L'XT'67 = 0010 I -_--e—_—S eee“ 

4(‘}w'u) (S14) (sy) IG 
pur] jsorevou o9SiIn0d  paads ‘SUT ‘yeqT ‘SUOT ‘yeyT ‘PA omy eq ouwiy ‘ON 

spodoiywy sourisip ‘xoiddy [2SS3 A, sulpuq BUI}IEIS pulm LW) ajduies 
oe) Eee 

‘(6L61 19q019Q-Joquiaidas ‘suryuar “y"W'f) Zp ‘ON IBVAOA DWUDIDA ‘87 29] 



I
N
S
E
C
T
 
D
I
S
P
E
R
S
A
L
 

2
4
5
 ‘(s)uowitseds podden Joj uontsod & sajeorIpul apoM9 Ul SsOID © 

‘(s)uoutdeds pojde[[09 puey JO} UOTIISOd & sayvoIpUI ssOIQ. x 

‘unI SULINP pojd9][09 puey (s)UsWIdads sajeoIpUI aUT] poyseg 

‘podden (s)uswitseds — und Jou [NJssodons sayeoIpUl oUT] pIjOS 

S7-Z soinsiy 0} Aoy 

We
d 

1d
9s
ul
 

| 

wed dsem | 

dsem | SEI S] S9pBULIOYy 807 SOT = MAETo6LT SiSToL? MiPEo8LT S01 097 8] HSH 6 Ux'sc 0000 
Wed J9sut | 

wed 3nq | 

dsem | Spm esuoL 80 OLT MiLZo9LT S/9E0TT Mi8TOSLI S/80017 81 AXdS 6L 1X7 0080 
#99q | Spm POWRS eidy 6L IX 17 

{PAIP] 911204 | Spm PSU] “NO,OJenIN L90 O'9T M9TILI S.PEoST M6PoLLI $,60091 81 HSH 6L1X'6l = =OfE0 

¢(‘}w'u) (S14) (S14) “II 
pur] jsolvou oesinoy ~— paadss ‘3u0T ‘yey ‘3Uu07T "yeY ‘PA mip aeq ouwiy 

spodoiyliy  doueisip ‘xoiddy [OSS9A sulpugq SUTIIEIS PUI LW) 

91 

a
 

‘O
N 

aj
du

re
s 

(6L61 Joquisdag ‘SUIyUEL “4V'f) 9p “ON a8RKOA DUIDID-F “OE 2921 



Fig2 USP 19 
15S 

_ KERMADEC Is _KERMADEC Is 

_ KERMADEC Is 

25 
NEW 

ZEALAND 

Figs. 2-5. Successful net runs and collections on Union South Pacific voyages. 2. Voyage 

No. 19 (May 1974). 3. Voyage No. 20 (May-June 1974). 4. Voyage No. 28 (Oct. 1974). 5. 

Voyage No. 31 (Dec. 1974). 

[For Key to Figures 2-25 see page 245] 
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Figs. 6-9. Successful net runs and collections on Union South Pacific voyages. 6. Voyage 

No. 32 (Dec. 1974-Jan. 1975). 7. Voyage No. 35 (Feb.-March 1975). 8. Voyage No. 36 
(March 1975). 9. Voyage No. 39 (May 1975). 
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Figs. 10-13. 10. Successful net runs and collections on Union South Pacific Voyage No. 40 

(May 1975). 11-13. Successful net runs and collections on Marama voyages. 11. Voyage 

No. | (Jan. 1978). 12. Voyages No’s. 4, 5 (March 1978). 13. Voyage No. 6 (March-April 

1978). 
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Figs. 14-17. Successful net runs and collections on Marama voyages. 14. Voyage No. 10 
(June 1978). 15. Voyage No. 11 (June 1978). 16. Voyages No. 12 (June-July 1978), No. 13 

(July 1978). 17. Voyages No. 15 (Aug. 1978), No. 17 (Sept. 1978). 
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Figs. 18-21. Successful net runs and collections on Marama voyages. 18. Voyage No. 24 

(Dec. 1978-Jan. 1979). 19. Voyage No. 25 (Jan. 1979). 20. Voyage No. 30 (April 1979). 21. 

Voyages No. 31 (April-May 1979), No. 32 (May 1979). 
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Figs. 22-25. Successful net runs and collections on Marama voyages. 22. Voyage No. 37 

(July-Aug. 1979). 23. Voyage No. 38 (Aug. 1979). 24. Voyages No. 42 (Sept-Oct. 1979), 
No. 43 (Oct. 1979). 25. Voyage No. 46 (Dec. 1979). 
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ARTHROPOD FAUNA 

Many bugs including aphids (Hemiptera), beetles (Coleoptera), moths (Lepidoptera), 

flies (Diptera), parasitic and social wasps and winged ants (Hymenoptera), and insect 

parts were taken in the nets. Also in the nets were psocids (Psocoptera), lacewings 

(Neuroptera), thrips (Thysanoptera), one small butterfly (Lepidoptera) and insect exuviae. 

A few wingless specimens, an ant (Hymenoptera), spiders (Araneae) and an amphipod 

(Crustacea), may have crawled into nets before they were set. 

Many other specimens were hand collected on the ships, particularly after leaving 

New Zealand and after visiting ports in the Pacific Islands: earwigs (Dermaptera) a 

cockroach (Blattodea), bugs (Hemiptera), beetles (Coleoptera), moths and butterflies 

(Lepidoptera), flies (Diptera), parasitic and social wasps, a winged ant and a bee 

(Hymenoptera), spiders (Araneae) and a centipede (Chilopoda). 
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